GEARED MOTOR INCLUDING RIBBED GEAR HOUSING 

CROSS REFERENCE TO RELATED APPLICATION 
This application is based on and incorporates herein by 
reference Japanese Patent Application No. 2000-93770 filed on 
March 30, 2000. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention: 

The present invention relates to a geared motor that 
outputs a rotational force generated by a motor unit thereof 
through a worm gear assembly. 

2. Description of Related Art: 

A geared motor has been used, for example, in a power window 
system of a vehicle. The geared motor generally includes a motor 
unit and a gear system connected to the motor unit. In a case 
of the power window system, a worm gear assembly is used as the 
gear system. 

As shown in FIG. 7, one previously proposed geared motor 
51 includes a cup-shaped yoke 52 that has a base wall at one end 
and an opening at the other end. The geared motor 51 further 
includes a gear housing 53 that covers the opening of the yoke 
52. The yoke 52 receives a motor unit including a rotor, magnets, 
brushes and the like. The gear housing 53 receives a worm gear 
assembly including a worm, a worm wheel and the like'. The gear 
housing 53 has a wheel housing segment 54 in which the worm wheel 
is received. An output shaft 55 is received and rotatably 
supported within a circular through hole that penetrates through 



a center of a shaft supporting portion arranged at a center of 
the wheel housing segment 54. 

in the above geared motor 51, a rotational force of the 
motor unit is transmitted to the output shaft 55 via the worm 
gear assembly to output the rotational force from the geared 
motor- Then, the rotational force of the output shaft is 
transmitted to the power window system to drive the same. 

The gear housing 53 is molded from a resin material. During 
a molding process of the gear housing 53, the wheel housing 
segment 54 may be warped when the resin material is cooled and 
solidified. Warping of the resin material of the wheel housing 
segment 54 causes the circular cross section of the through hole 
of the shaft supporting portion to be deformed into an 
ellipsoidal shape. The ellipsoidal through hole of shaft 
supporting portion causes an increase in a frictional resistance 
between the shaft supporting portion of the wheel housing segment 
54 and the output shaft 55, so that the output shaft 55 cannot 
be freely rotated. 

SUMMARY OF THE INVENTION 

The present invention addresses the above described 
disadvantage. Therefore, it is an objective of the present 
invention to provide a geared motor that restrains warping of 
a gear housing during a molding process of the gear housing. 

To achieve the objective of the present invention, there 
is provided a geared motor including a yoke and a gear housing. 
The yoke has an opening and receives a motor unit. The gear 



housing is made of a resin material. The gear housing covers 
the opening of the yoke and receives a worm gear assembly for 
transmitting a rotational force of the motor unit to an output 
shaft connected to the worm gear assembly. The worm gear assembly 
includes a worm wheel. The gear housing has a wheel housing 
segment that receives and rotatably supports the worm wheel . The 
wheel housing segment has a base wall. The output shaft is 
connected to the worm wheel and is rotatably received in the base 
wall of the wheel housing segment such that an axial direction 
of the output shaft is generally perpendicular to a plane of the 
base wall of the wheel housing segment. The geared motor further 
includes a plurality of ribs extending over at least part of an 
outer surface of the base wall of the wheel housing segment. Each 
one of the ribs has a lateral thickness that is measured in a 
direction perpendicular to the axial direction of the output 
shaft and that is equal to or smaller than an axial thickness 
of the base wall of the wheel housing segment measured in the 
axial direction of the output shaft. 

BRIEF DESCRIPTION OF THE DRAWINGS 
The invention, together with additional objectives, 
features and advantages thereof, will be best understood from 
the following description, the appended claims and the 
accompanying drawings in which: 

FIG. 1 is a schematic partial cut-away view of a geared 
motor according to an embodiment of the present invention; 

FIG. 2 is a cross-sectional view along line II-II in FIG. 



1; 

FIG. 3 is a cross-sectional view along line III-III in FIG. 

•i; 

FIG. 4 is a cross-sectional view showing a modification of 
FIG. 3; 

FIG. 5 is a schematic plan view showing the ribs provided 
on the gear housing of the geared motor shown in FIG. 4; 

FIG. 6 is an end view of the geared motor shown in FIG. 5; 

and 

FIG. 7 is a perspective view of a previously proposed geared 



DETAILED DESCRIPTION OF THE INVENTION 
A geared motor according to an embodiment of the present 
invention will be described with reference to the accompanying 
drawings. The geared motor according to the embodiment is used, 
for example, as an actuator of a power window system of a vehicle. 

As shown in FIG. 1, the geared motor 1 according to the 
present embodiment includes a cup-shaped yoke 2, a gear housing 
3 and a power supply arrangement 4 . The yoke 2 has an opening 
at one end (right side in FIG. 1) and a base wall at the other 
end (left side in FIG. 1) . The gear housing 3 is made, for example, 
of a thermoplastic resin material, ■ such as polybutylene 
terephthalate (PBT), and covers the opening of the yoke 2. The 
power supply arrangement 4 is received between the yoke 2 and 
the gear housing 3. 



The yoke 2 receives a motor unit including a rotor 11, 
magnets 12 and brushes 13. More particularly, two magnets 12 
are secured to an inner peripheral surface of the yoke 2 such 
that the two magnets 12 are diametrically opposed to one another 
about the rotor 11. A rotatable shaft 14 extends from the rotor 
11 along a rotational axis of the rotor 11. The opposing ends 
of the rotatable shaft 14 are rotatably supported. A commutator 
15 is secured to the rotatable shaft 14 on the gear housing 3 
side thereof. Furthermore, the power supply arrangement 4 has 
a pair of opposing brushes 13 that slide along the commutator 



15 . 



When electric current is supplied to the power supply 
arrangement 4 from an external power source (not shown), the 
electric current is conducted to a coil wound around the rotor 
11 through the brushes 13 and the commutator 15, so that the rotor 
11 rotates together with the rotatable shaft 14. 

The gear housing 3 receives a worm gear assembly that 
includes a worm shaft 21 and a worm wheel 23. The worm shaft 
21 includes a worm 22 that is meshed with the worm wheel 23. 

More particularly, the worm shaft 21 is received in a worm 
housing segment 3a of the gear housing 3 and is connected to the 
rotatable shaft 14 via a clutch (not shown). The worm shaft 21 
is rotatably supported by a bearing 24 within the worm housing 
segment 3a. The worm wheel 23 is received in a wheel housing 
segment 3b of the gear housing 3. As shown in FIGS. 1 to 3 , the 
wheel housing segment 3b is cup-shaped and has an opening at one 
end and a base wall 38 at the other end. The wheel housing segment 



3b further includes a peripheral wall 39 that extends from an 
outer peripheral edge of the base wall 38 to the opening of the 
wheel housing segment 3b in an axial direction. 

As shown in FIG. 2, the wheel housing segment 3b receives 
an output plate 2 6 along with the worm wheel 23 . The output plate 
26 is rotated integrally with the worm wheel 23 via a rubber 
damper (not shown) placed therebetween. An output shaft 27 is 
securely connected to a center of the output plate 2 6 at one end. 
The output shaft 2 7 is received and freely rotatably supported 
within a through hole penetrating through a shaft supporting 
portion 28 formed at a center of the wheel housing segment 3b. 
The through hole of the shaft supporting portion 28 is a 
substantially circular through hole having an inner diameter 
generally corresponding to an outer diameter of the output shaft 
27. A gear 29 for transmitting a driving force to an external 
device is formed around a portion of the output shaft 27 which 
protrudes out from the shaft supporting portion 2 8 of the wheel 
housing segment 3b. When the rotation of the motor unit is 
transmitted to the worm wheel 23 via the worm shaft 21 to rotate 
the worm wheel 23, the rotation of the worm wheel 23 is 
transmitted to the output shaft 2 7 via the rubber damper (not 
shown) and the output plate 26. Then, the rotation of the output 
shaft 27 is transmitted to the external device via the gear 29. 
As shown in FIG. 1, a guard 31 is provided on an outer surface 
of the base wall 38 of the wheel housing segment 3b to surround 
one half of the gear 29. 

As shown in FIG. 2, in assembling of the geared motor 1, 



while the worm wheel 23 and the output plate 26 are received in 
the wheel housing segment 3b, the output shaft 27 is inserted 
into the shaft supporting portion 28 and is securely -connected 
to the output plate 26 . Then, a cover 3 3 is secured to the opening 
of the wheel housing segment 3b. More specifically, as shown 
in FIG. 1, two engaging claws 34 of the cover 33 are engaged with 
engaging portions 3 5 that are formed in an outer peripheral 
surface of the peripheral wall 39 of the wheel housing segment 
3b. Furthermore, there are provided three securing portions 3 7 
for securing the geared motor 1 to, for example, a vehicle door. 

A plurality \of ribs 41a and 41b are formed in the gear 
housing 3. The ribk 41a and 41b extend radially outwardly from 
the shaft supporting portion 28 (output shaft 27) along the outer 
surface of the base waA 38 of the wheel housing segment 3b. More 
particularly, as shown k FIGS. 1 and 3 , a thick wall portion 
42 is formed around the shaft supporting portion 28. The ribs 
41a and 41b extend radially Vutwardly from an outer peripheral 
edge of the thick wall portioV 42 to an outer peripheral edge 
of the base wall 38 of the whee\ housing segment 3b. Among the 
ribs 41a and 41b, the ribs 41a exNtend over at least part of an 
outer surface of a base wall of the Worm housing segment 3a. As 
shown in FIG. 1, a lateral thicknes^Tl of each rib 41a or 41b 
measured in a direction perpendiculaAto an axial direction of 
the output shaft 27 is equal to or smalleis than an axial thickness 
T2 (FIG. 3) of the base wall 38 of the whfeel housing segment 3b 
measured in the axial direction of the ouVput shaft 27. Also, 
as shown in FIG. 3, each rib 41a or 41b is\formed such that an 



axial thickness of eachVrib 41a or 41b that is measured in the 
axial direction of the output shaft 27 decreases toward the outer 
peripheral edge of the basa^wall 38 of the wheel housing segment 
3b. 

Details of construction and operation of the ribs 41a and 
41b will be described below. 

As described above, the gear housing 3 is molded from the 
resin material. During the molding process of the gear housing 
3, the resin material shrinks in the cooling and solidifying step. 
A degree of shrinkage of a thicker resin portion is larger than 
a degree of shrinkage of a thinner resin portion. As shown in 
FIG. 3, because of a difference in the shrinkages, the resin 
material of the wheel housing segment 3b tends to warp in 
directions indicated by dashed arrows. That is, the wheel 
housing segment 3b experiences the warpage in the planar base 
wall portion thereof that extends in a direction perpendicular 
to the axial direction of the output shaft 27, so that the opening 
of the wheel housing segment 3b is deformed in a radially outward 
direction. However, in accordance with the present embodiment, 
each rib 41a or 41b is formed such that the lateral thickness 
Tl of the rib 41a or 41b is equal to or smaller than the axial 
thickness T2 of the base wall 38 of the wheel housing segment 
3b. As a result, the ribs 41a and 41b solidify faster than the 
base wall 38 of the wheel housing segment 3b without experiencing 
the substantial warpage. Furthermore, even if the lateral 
thickness Tl of each rib 41a or 41b is substantially equal to 
the axial thickness T2 of the base wall 38 of the wheel housing 



segment 3b, the rib 41a or 41b still solidifies faster than the 
base wall 38 of the wheel housing segment 3b. This is due to 
the- fact that the ribs 41a and 41b are protruded from the base 
wall 3 8 of the wheel housing segment 3b in the axial direction, 
allowing faster cooling of the ribs 41a and 41b in comparison 
to the base wall 3 8 of the wheel housing segment 3b. As a result, 
the solidified ribs 41a and 41b can resist warping of the base 
wall 3 8 of the wheel housing segment 3b while the base wall 3 8 
is not completely solidified. Furthermore, the ribs 41a extend 
over at least part of an outer surface of the base wall of the 
worm housing 3a, so that the worm housing segment 3a and the wheel 
housing segment 3b are directly connected by the ribs 41a. This 
connection allows more reliable restraint of warping of the wheel 
housing segment 3b. 

Because of the restraint of warping of the wheel housing 
segment 3b, the deformation of the opening of the wheel housing 
segment 3b in the radially outward direction is advantageously 
restrained. As a result, in manufacturing, there is achieved 
a higher precision of a sealing surface of the wheel housing 
segment 3b which is to be engaged with the cover 33, improving 
a sealing performance of the cover 33 and therefore improving 
yields . 

Furthermore, the warpage of the wheel housing segment 3b 
also causes a decrease in the circularity ■ of the through hole 
of the shaft supporting portion 28 that supports the output shaft 
27. That is, as shown in FIG. 3, an inner diameter D2 of the 
exterior-side opening of the through hole of the shaft supporting 



portion 2 8 becomes shorter than an inner diameter Dl of the 
interior-side opening of the through hole of the shaft supporting 
portion 28. As a result, the interior-side opening of the through 
hole of the shaft supporting portion 28 is deformed to an 
ellipsoidal shape. This results in an increase in the frictional 
resistance of the shaft supporting portion 28. Therefore, the 
output shaft 27 can not be freely rotatably supported within the 
through hole of the shaft supporting portion 28. However, 
according to the present embodiment, warping of the wheel housing 
segment 3b is advantageously restrained by the ribs 41a and 41b 
to avoid such a disadvantage. 

The advantages of the above embodiment are summarized as 
follows. 

(1) In the base wall 38 of the wheel housing segment 3b, 
there are provided the ribs 41a and 41b having the lateral 
thickness Tl that is equal to or smaller than the axial thickness 
T2 of the base wall 3 8 of the wheel housing segment 3b. With 
this construction, in the molding process of the gear housing 
3, when the resin material of the wheel housing segment 3b is 
cooled and solidified, the ribs 41a and 41b solidify faster than 
the base wall 38 of the wheel housing segment 3b. Thus, the 
solidified ribs 41a and 41b restrain warping of the wheel housing 
segment 3b. As a result, the precision of the sealing surface 
of the wheel housing segment 3b which engages the cover 33 is 
improved, improving the sealing performance of the cover 33. 

(2) Warping of the wheel housing segment 3b causes the 
through hole of the shaft supporting portion 28 to be deformed 



into the ellipsoidal shape. However, in accordance with the 
present embodiment, the ribs 41a and 41b extend radially 
outwardly from the shaft supporting portion 28 along the outer 
surface of the base wall 38 of the wheel housing segment 3b. As 
a result, the circularity of the through hole of the shaft 
supporting portion 28 is substantially maintained, allowing free 
rotation of the output shaft 27 within the through hole of the 
shaft supporting portion 28. 

(3) The ribs 41a extend over at least part of the outer 
surface of the base wall of the worm housing 3a, so that the worm 
housing segment 3a and the wheel housing segment 3b are directly 
connected by the ribs 41a. Thus, warping of the wheel housing 
segment 3b can be more reliably restrained. 

The above embodiment can be modified as follows. 
In the above embodiment, the ribs 41a and 41b are only 
arranged along the outer surface of the base wall 38 of the wheel 
housing segment 3b which extends in the direction perpendicular 
to the axial direction of the output shaft 27. These ribs 41a 
and 41b can be modified to any other forms. For instance, as 
shown in FIG. 4, ribs 43 can extend continuously from at least 
part of the outer surface of the base wall 38 of the wheel housing 
segment 3b to at least part of an outer peripheral surface of 
the peripheral wall 39 of the wheel housing segment 3b. In this 
way, warping of the wheel housing segment 3b can be further 
restrained, and a mechanical strength of the gear housing 3 can 
be further improved. This arrangement is also shown in FIGS. 
5 and 6. Furthermore, as shown in FIGS. 5 and 6, in addition 



to the radially extending ribs 43, a circumferential rib 44 can 
also be provided in the outer surface of the wheel housing segment 
3b. The circumferential rib' 44 extends substantially about the 
output shaft 27 in a circumferential direction and connects the 
radially extending ribs 43. The circumferential rib 44 has a 
radial thickness that is measured in a radial direction of the 
base wall 3 8 of the wheel housing segment 3b and that is equal 
to or smaller than the axial thickness T2 of the base wall 38 
of the wheel housing segment 3b. The circumferential rib 44 
provides further resistance against warping of the wheel housing 
segment 3b and also can reinforce the mechanical strength of the 
wheel housing segment 3b. The circumferential rib 44 can also 
be added to the arrangement shown in FIGS. 1 to 3 to connect the 
ribs 41a and 41b in the outer surface of the base wall 38 of the 
wheel housing segment 3b. Furthermore, although only one 
circumferential rib 44 is shown in FIG. 5, more than one 
circumferential rib 44 can be provided, as desired. 

in the above embodiment, the invention is described in 
connection with the geared motor 1 that is used as the driving 
source of the vehicle power window system. However, the present 
invention can be applied to any other geared motor used as a 
driving source of any other vehicular device or of any 
non-vehicular device. 

Additional advantages and modifications will readily occur 
to those skilled in the art. The invention in its broader terms 
is therefore, not limited to the specific details, 
representative apparatus, and illustrative examples shown and 



-12- 



described . 
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